Manipulating energy transfer in copolymer-based nanocomposites by their controlled nanocaging and release of an ionic styryl dye: a case of an ultrasensitive pH sensor.
We report an interesting pH-tunable energy transfer between an acceptor ionic styryl dye 2-(4-(dimethylamino)styryl)-1-methylpyridinium iodide and a donor charge-transfer dye 1,8-naphthalimide in a vesicular medium. The polyethylene-b-polyethylene glycol block copolymer intercalates with the sodium dodecyl sulfate anionic surfactant to form self-aggregated nanocomposites. These nanocomposites interact with the donor molecules in aqueous solution to form "vesicles", and the donor molecules become attached on the outer wall by hydrogen bonding. The acceptor molecules are observed to be loaded in the vesicular interior. By controlling the spectral overlap of the donor and acceptor molecules by changing the pH of the medium, the energy-transfer efficiency in vesicles has been studied. The efficiency of energy transfer in vesicular media (55%) is found to be less compared to that in aqueous media (80%) at pH 7. The fall in efficiency has been attributed to the perturbation imparted by the vesicular wall due to the good matching of the donor-acceptor distance with the wall thickness. At low pH, the efficiency shows an abrupt increase (95%) due to the release of the acceptor molecules from the vesicular medium causing subsequent reduction of donor-acceptor separation and an increase of the spectral overlap at that pH.